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(54) LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a triplet light emitting 
element made to have high efficiency and stability by simplifying 
the element structure without using unstable material, capable of 
saving labour for manufacturing in comparison with previous 
elements. 

SOLUTION: For the element structure not using a hole blocking 
layer introduced to the previous triplet light emitting elements, 
laminating a positive electrode 102 on a base plate 101; a hole 
carrier layer 103 made of hole carrier material on the positive 
electrode; and a light emitting layer 104 having electron carry 
property made of electron carrier material and triplet light emitting 
dopant material, and a negative electrode 105 on the hole carrier 
layer; the combination of the hole carrier material and the electron 
carrier material and the combination of the electron carrier 
material and the dopant material are optimized. 
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h*m*>4> jE9FL7"D v * y^ff^K«x*;U^-«!i)*« 

coo56] ztuzft ixxmx'mvm&Tit. * 
t *x bm^^m^m^itmrn t <nmx-h%> . 

fU}iMMfKx*;U^^Sft*{ij^oT LtoXii. m 

mx^m.zmzttfx-zKw 

[0 0 57] ZZX\ x*/P¥-»»fc:HLT**h8 
flfjx*/^-** 7 r<lk mSSj*tm«0X*^- 
«/?&<rrkkmdfi±*t*£mb%&. *xhtt 



-mx-iEwmffii&mazik&zbimi\\ z<o 
zbfrt>. t-x vtf®frhmMmtw^*iv*(-® 
wafi&z t>%^i. o izthtiwz . jEmmma^x 

htmJ:9fc*&V*x*/|,*-***r«*fl^fe«># 
[ 0 0 5 8 ] ®3li. z<r>i&%<r>^*)V*?~ 74^7*7 

Ax-fc •& . m 3 j; 3 (c, jEjUKawm 

[0059] *fc. *^h««-3E?LI«a»«IB'PX* 

hti-biEfim&m-iomxi? h/ucs&06 

[0 06 0] 124 CiOjftfttHSt*. (a) 

IE?UIBa»»IHlTx*^-8ft*«iBi L 
i o^-<7)X^^ h;K7)[SS^5r, (b) <i*.x 
S-iHFUij»»«ia"Cx*^-»ii^jBi 
<T)X'<7V)l'<mffl%toZ, W^Ltl^. *n 

H>iT«i ( b ) (rxmmmzhhz bmtiw 
[0061] ztihnm-wuz, Y-*> H?W 
w&xwMm**fr*-\sKfl,iwtz. -KxYttmcn 

H0rotLUM0<9x*/l^-*> 7 7"l*HZ{i*ti. J; d^r* 

[0062] zcoma, mjmmfrb h-av k« 

cOHOMOSr^t- ^ Wb^-fV y^/U^S*^^ ^ 
»LTVvg>. -t=5r*>*>, H-xyhWHo-f^yfl^K-f 

V x y f 4 i KI«i*^IE7L^«iPfCIE 

1 1 ^iatcE?LaA® $r® AT h Z b X'St® $it4 . 
[006 3] *fc s U^-vU^citUtti, S^jS 

~rthb%t htih . Kwty h (c h 7 yTSix^o 

t% if 0 #V ^fc^ . t LiE?Llia»f fl«LUMWffl*»* 

x h tmnuiwmn. b xMtwftitt . jwsKfcfo* 

t*^. b«m^l>^ ; FiSiS»^t<?)HJMO^{acolHi, 
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tmttLh, z<r>mio.2e\iy±h&zktfm&i\\ 
[ o o 6 4 ] «c, *mnEs®$&t%=?<wm&t$ 

1 0 0 6 5 ] B 1 fc«t*j)|i!B«*W**tSl, * 

r, rm (ito) ^irr«ffiRtcjE?ijHiis«m»i)Mr 
ft. ftat»jt*ff^. *im*ft?tftt. 

[ 0 0 6 6 ] *t, *#fltf>*?Tttffl-C& ftJBL&A 

[0067] lEFta-Atmi: LT<±, **Hk£*rWUf 
-r 'J 7^a-/7-> (BIT r H2 

pcj tieT) . myfaisT-y (uit rcuPcj tie 

■f ) &fc'*Wt'fcft. ifc. flWI-ftjEBJteittflJ: 

ttire* ft . wmMWHStafcfcfls* K-ty^£& 
Lfcttfli&O. ^^f-V^wyg (ITF r PS 

x> (KIT r PEDOTj fcE-f ) >KUr-'J>^rif*« 

flyMS-cwarca o , .mm s h (jar r Pi i tie-t) 

*BA*£<OAiWHIwtt, SHbr/US^^A (KIT 

[0068] lEiimmtnk ixa, **>x*;wf-¥ 

[0069] ^9!<7)^tejM&x*/Hf-** 7/ 
tt^&^jBU&iBHfli: LT«, TfEfftiise ( 1 ) V 
*SiXft4.4'.4"-M)X(N-^/>*V*-/U) h 'J7x^ 
> (OT r TCTAj tiet) , TtefltJi^ ( 2 ) V 
$k%tlh 1 , 3, 5- HJ X (N, N-h'X (2-* i-)Vy x~)V)-T 
iS)-«.y*y (felT To-MTDABj tlfi-t) , TfSfJtg 
* ( 3 ) TH$*lftl.3,5-t- UX[N.N-t'X(3-^f-;W7 
x-^-TS/J-^-tfy (J^T r m-MTDABj tat) 

. TiEWtit^ (4) T'S$ttftl.3.5-HJ*(N,N-t'X 

(4-**>i>7 $. ;}-<y-ey (jaT ""p-mtda 

Bj fcJEt) , TIE«ii^ < 5) T'2l$fU4,4 , -t'X 
(N. N- t'J* (3-* *)U7 x ~)V)-7 5 J 7 x 9 

y (jjiT r BppMj tta-T) fcirawoftft. 

[0070] 



[<ti] 




[007 1 ]-*, fcofc«,J!£<ffl^^T^*3f«» 
7 5 ^^Mfc^T'* ft4-4 t** (N- ( 3-> x - 
-N-7xX^-T5y]-b'7x-/P (OT r TPDj fc 

let)*, *wi*awcr*fta-NPDfc£tt, rag^ 
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( 1 ) - ( 5 ) Ofl£*(Cjfc*TX*/Mf-<¥-* 771 
JB* ( 1 ) - ( 5 ) 0Xfc£*K «-NPD, TPDOX*/K 

[00 7 2] 

[*1] 



— n— 










w 












i£ 











[00 7 3] 3cfc. tf^Ffcfc&lffFt&SiffBfcLT 
< *W 4>flS . Ftfflte H-AV FT*4 = 

*«Jtt*WKJ:->t*Sr->r<6. *SMfc*JHcisn 

x,*xbt Lx&mmx'$>m?®&mwmzu 

[0074] *»HC*N vC . »65S3K*f«fc*Wi* 
X M*f4k UtttlH-C* **Wi, TietSJist (6) T 
a?^S2.2' ^"-(lJ.S-^-Ify h 'J/W F y*-(l-7 
i-HH -<>YA 5*V-/M (JSl"F r TPBI j kfB 
f ) fcnofc. fl»MIWS^mizNIItJllcftXx^ 

[0075] 
Ut6] 




(6) 



[0076] s mmMmm-z* 

x btmt LT<i> Tienijgse ( 7 ) -ciisiu y 

hdfoy (jar ruB(PB0)« j kie-r) - Tie«Jt^ 

( 8 ) T'^§ tlh fx (2- (2- t F a* S' 7 x 
y**f y 7 F ) ( h 'J 7 x -fr*/ =7 J =7 V ) 7/1^ -7 
A (JJIT rSAloj kief) » TWflm. ( 9 ) T'HSft 
& t'X (2-(2-b F odf 7 x <>Yi-7Y v F ) 
<MJ7xX/l^575 F)r^S^0A (OT rsAltj 

kie-t) . teh»* (io) x-mztiiz-a-t fo 
^s^xx/m**'/**^/? h yf->>A (WT r Li 

(PBO) j tEt) . TE«»« (11) "C*3*i*<2-<2 
-t Fndf^7x-/W Oy^fy? h)-v'7x-;U 



-fny (JUT r B(PB0)Ph 2j kief) &k*W4>*i 

[0077] 
Hfc7] 




[0078] *mnztmx. fctemmmzm-h* 
x FWf4k lxh. Timmsa (12) t««<i*ai 

q, Ttmm. (13) T'll$ft.&t'X(2-*f7U-8-* 
/yy5h)(Fy7x-;Px575F)T/U5-'7A 

(jar r sAiqj kief) , Timm (14) x-gati 
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« (2-^ y 'j j ? v ) (4-7 x ~>v 7 1 y y 
wtjps-^a my r BAi qj te-r) . Tiffima 

(15) T'*$^S l J-f-7ArH5(2-^^-8-t Ho 
*i-Jf/'J-M-)#Dy (lyr rLiB(mq) 4j fcgfit) . 
TftfB&ft (16) X'mtltt2-*+)V-%-*;y J 5 
h)-y7x-/Woy (UTF rBmqPhj fciE-f ) , Tie 
fll)£ft (17) t'«S^I)t*«X(2-^^U-8-df / 'J /5 
hjr^S-^AhKn^H (JJIT r Almq 2 (OH) j tIE 

to. Mtejfctc* stmt h«mt txm*m 

X'fit. 
[00 79] 
[ftl 2] 




[ftl 61 




(16) 



[0080] &i>> zzx-m^ttzmmooibcr)^ 

[008 11 
[f!2] 



— w— 






5a 


UBtPBOl* 


11 




aa 




3JQ 









ajo 


u& 


3J0 



[0 082] h?** ZtfWBIfiWBfc L-T 

hHhtihtf. mfcx-fflekftthttwehtiii^. 

PtOEP, Ir(p P y) 3 J 5>h'^(2-7x-;Hf 'J MJ.t?' ) 
T-fe-M-r-feh-J-M 'JS^A (OT r a caclr(ppy) 2 j 
fclW ) , t'X(2-(4'-h»J^)t»J^h-N,C2 , )r-b 
*;P7*h-->-M Uv'W (ITF i"acaclr(tpy) 2 J tIE 

+ > . t'x(2-(2'-^.yv-f-x^)-ey^H-N.p') 

Ui/'W (UlT r a caclr(btp) 2 j 
kiE-f ) $rfc**Wc>#U. 

[0083] i ZX'&Ktz F-A'y KsflElox* 
^Wf-df-v /rii (KliMI) 1S30J: 3 fcfc*. 
[0084 ] 
[^3] 



ttfl* 










2.4 




a.4 




3.3 ! 



[0085] Lxa. ixi&vzvm 

7* if) J4 S SjgWl^WSTftS. *OffitC7 
•y ft U f"> A4r k'<7>7il>t> 'J AKao y yft %l^i8ft 'J 
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*-h (JSIT r Li(acac)j kffit) 8-#y"J/?h 

-y-f>A (jar r Liqj fcia-r) fctrar/wjAHii 

C 0 0 8 6 ] l2Ltt«*fc J: 5 $r£«8f»6£#-f &tffl 
[0087] 

[HUM] 3^6*»Wi, *WUI«02fcwWrf!W6 

[0088] tsensHmr, piffiio2t'*siTo*»i 

00 iriUKRH3#ifey9X»Kl Oil:, mUti&H 
F4T'J>SBPPM$-40 n&S&ti. £ fuWETUKSE 1 0 
3T**I>. 

[ o o 8 9 ] jEKmm®*<ftM$titz&. Emm%m 

*rt'fcl>acaclr(tpy) 2 fc«?»&*m T 
*>STPBI5rfcJ:-?-2:23c7)it$ (fiSJt) IZft&XolZ 
im^Z'nd. wtZ«9j89rC*acacIr(tp 
y) f >WHI*SfvO>*£i:fc*4. £«tf9MHt*50 m 

saw-* . i tufivmmmm 1 o 4 r* s . 

[0090] fttttClWi 10 5k LTMgfcAg*BH4fc*« 
10:lfc**J;3fc*8Mlf*ffH. P£ffi£l50 nmfi&Btt 

ZtlkX Oacaclr(tpy) 2 H**-rStlfe^fe<OHS 
******** . 

[0091] H5tt£aamc&(t&ttfltttta? r ? 

[0092] mm 2 j mtm tzmmm 

[0093] *-$\ Ml 0 2T'J)SIT0*<100 iwgjg 
«KSfifcXT5^SSl 0 1 1. iEfUftaWR-Ckio- 
MTDAB£40 raKS-*"*. iflaWEFUIIByi 1 0 3T'J> 

[0094] iEIUil^jWMSflfcft, 
flY**acacIr<tpy),fc*?||i»ro T" 
*>STPBi£fcJ:*2:230it^ (fifiit) K&SJdK 
«3£tf£fir 0 . -Ot 0TPBIC»8ntiW)ii«facacIr(tp 

tmti. ztiAmmmmm 1 o 4t'*s. 

[00951 flfflfcCMEfi 1 0 5 k LTMsk Agtfflfflti* 
10:lfcfr**5fc:#ai**fTK P£®£150 nmfi£!8j"f 
4 . ^iltCctO acac I r (tpy) 2 & Slfc^BfrOZa 

[0096] H6 {iCO^St^DJKB^tt&^JtX 



[oo97] (hmw 3 mmm 1 1 <in^ fcvp mm 

H^UHim 1,2k PI#<0#i£T'*> 0 . lETL^iMW 
Miacaclr(tpy) 2 £<$fflLT^&. acaclr(tpy) 2 £&3fc 

[ o o 9 8 ] @7 \,zz (om^timmm/m:^^ 

[00 99] [9gffc0l4]%itffl 1 . 2. 3fcttS4rofc 
HfiJTOfiJteWHfc K-y<y h k LTffiJfj U, 1 . 
2, 3fc«»3lte^*4ff«MM^*fl*Lfc. ft 

K^t^tm 1,2,3k mmrntt> o , jetl^ 

^yh<ih'X(2-(2 , .4'-j/'7;l/^n7x-^)tiJ j/'-f 

[oioo] m^zcrm^commvtmfmtx^ 
[0101] nam 1 )*Jt««tt, 12 1 2 izTjk? x 0 

[0102] 4"^, 1 1 0 2 nWlOO nraS 

«rtws<ife^?xa6Ki 101c. jEfwrawflT* 

&a-NPD*40 nmlSafi-*. i*UWE?LIIBJW 110 3 

[0103] iE?uiia»wwsft*:a. za^^w 

F4T'J>4acacIr(tpy) 2 fc*X hft^t'fe&CBPSriS if 
2 : 23^it$ (fifiJt) fc«ri ± 3(^««»4Td . -5 
4 •) CBP (£ « 8 wttO jtftt'acacl r (tpy) 2 jWMft $ tlX V > 
SCklC^S, ^^*H*)S^50 n^BS-TS. 
^3W1 1 0 

[0 1 04 3 »3OT«:«rtLttt. 3BFL7*n 
^■C"ftl>BCPt20 nnsil*tiETL7*D.ydfy/Jai 1 0 5 
MWW*. f^»«^«l«tt^t'*«)Alq*30 nnigS- 
Lm^ Ifti^l 110 6 SrJBlS-t* . 

[0105] MUdN 1107k LTMgk AgSrJS^it 
36<10:lt:*4J:dC^j|»*ffV^ HSIS-150 nmB)US1- 
t. ;<U£j:0acacIr(tpy),K:A*f*»»fe«3lfi«=a 

[0106] Ea9KiO«^)*JJW»tt, 5.t>*^X^ 
^MUt*t. SWMl. 2, 3kJf<T^l.k, KM 

w-c^ Lfc w^^jst^so^k n in&oM 

[0107] (Jfc«0!2)3Wt««'«i, *»W«3lffO 
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[0 108] f^R^iiSllfcWfciaitRTftS^, ttflft- 

»Ht=U* : FIKS*m-pft4TPBI , H-^y MCliacac 
Ir(tpy) 2 ^ffiffl-f&„ 

Y-frZnst. i&immmzmtmt&t. em% 

X*<9 N /Pfc* acacIr(tpyM>£>03Bfc 

znxoiz. ^mz^xiit^mmmt^tm 
[oho] (jt*H3)*Jtiwrcii. itm\2tm 

[oiin mkimtm&mtnm.X'hhi)\ m-t 

«i(Sf^(i^i i ^tt^TJ>l»TPBl . H-A> Mzliacac 
10 1 1 2] 01 ltCfMR^OftaiBWt, ffcftx^? 



M2m. =ajB»t«TCLt{*i^fcaw«fiv* 

a-flPM»fctf>*3teTft* A*? h)l- (440nn 

f+ifi) tssssfis. ztimmx-mtfi&KZixi 
to. zcoxoiz. fkmz^xuzcK^ttmmt 

[0 113] 

m?mf$cX'®&9ti < x'%$>. 4fc. ^Rg«**mt«6ffl 
■thmm<mx\ ^mhh^wmM^mt 



[01 ] Wj^fclt &:JBMESjg3^^f&?«i 
[02] HOM)-LUMOcOX^df-^{S$r^-f0„ 

[03] tfrp^x*^-** vryj^yyA. 

[04] *xh*ff|o»*x^ b^kiE?L*te£tff*?> 

[05 ] gttn i nmtomvaxx*? h*. 

[06] HSS0iJ2W«JJWI$tt&^l63tx^ WU. 
[07] JSHM3«0«J«H*tt»t;»tA^^ Wk 
[08] *||^4W««ffl«taVSHIW^^ h/k 

[09 ] jusm i o^^Hiat>m^^ wu. 

[010] Itttffl 2 ^*jW#ttAt/5BfcX^ ? b/k 
[011] ifcf^OOTIf^tfffcftA^:? b/k 

[012 3 mt<nE.mm%m?<7)%m&t:*t®. 



[01 3 



[023 




101 



M&WSl 



LUMO 



HOMO 



3 ) J03-229275 (P2003-2 2 9275A) 



[B3] 



[04] 



ITO 



Mum 
JK 



MgAg 



A>B 



A 



(a) 



A 



amy 



(b) 
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'1102 



«1 5) >0 3 
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[B7] 
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